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FOREWORD 

This  publication  was  prepared  under  contract 
by  tho  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE^  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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It  can  be>.  sebft  abbv©  that j;  at  presentj  ;  •,  >  ,.^ 

science  puts'’  at  bhe  ddctOT^is  dispdS  a  sezd^es  of  different?  very, .  ,. 
active  methods  for  combating  «rido  and  exotoxicoses*  In  choosing  a  . 
method  of,  treatment,  it  is  necessary  to  considw  in  each  specific  case 
the  character"  of  toidcdsis,'  the  original  condition  of  .  the  patiept  ^and 
the  peculiarities  of  ttie  intervention  seiectCd-j  that .  is j ,  vhether  the  -  ■ 
intaiTcntipn  is  easy  or  «ttfficult  to  apply  and  whether  a  special 
apparatus -is  needed;  how  effecti-ve  it  is;  ^d  what  is'.tbe  ep^iected 
ejfectj  hdi?  .it  genera;!^  re&  ts  oh  the  pati^t  j  how  the  patient  la,  ; 
jCor^tiori  ia  ^cohtrolI(^5  .and  whether  it  holds  possible  conqplications  , 
and  dangers , /  Therefore  It  appe^s  advisable; to  make  a  comparative 
evali^tion  of  .the  nee  forms  of  active  intervention  in  ©.pathological  . 
process.  ■ ‘  ■'  ■•■  ■  -  ■-  - 

■  We  shall  first/  .of  aU .  speak  of  the  principles  lying  at  the  basis 
of  these  methods.  /All  the;  methods  described  aim  at  removing  from  the 
organism  to-d-c"  substances  circulating  in  the  blood*  regardless  of .  iheir 
origin..,,  In  cMea  of  ahUria  thejr  afe^  upon  for;  replacing  the; 

finxction  of  the  ^fected,  l^dnays/  AH  these  methods  caft' to  a.  greater 
or  lesser,  degree  fulfill  this  rble-f or  a;  certa:ln''titte;*'  But, .in  ,.f«ss:t .  . 
th^  carmot  fully  or  permanently  (nor  for  too  long -a  time)  replace  , 
the  kidneys.  This  depends  not  only  bn 'the  fact  that  all  ^'Hempor ary  .• 
kidney,  substitutes"  replace  only  one  excretory  function  of  just  one 
part  of  ihe  nephron,  i^ichi 'is  the  ’  glCiittBruluS,  but  also  because  thi^ 
cannot  fepiape  -^e  function  of  the  whole  'o^an^  Alsd /.these  methods  . . 
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represent  in  themselves  technically  and  essentially  such  serious 
nonphysiological' interventions  that  they  are  not  indifferent  to  the 
organism  and  cannot  he  applied  for  a  very  extended  time, 

Moreau  (19^1|)  has  veil  said  that  all  methods  based  on  the  principle 
of  dialysis  just  "imitate"  the  function  of  the  kidneys  but  do  not 
replace  it.  Inasmuch  as  the  kidneys  function  continuously  and  all  the 
dialytic  apparati  in  practice  function  intermittently,  it  would  be 
necessary  for  the  latter,  in  order  to  obtain  equivalent  results,  to 
be  more  productive  than  the  kidnejrs.  In  addition,  the  function  of  the 
kidneys  is  selective  and  varies  under  the  effect  of  neurohumoral  re¬ 
actions,  whereas  it  is  necessary  to  adapt  extrarenal  methods  of 
clearaice  to  each  individual  case.  It  is  evident  that  these  methods 
have  a  decisive  significance  in  tewqjorary  anurias  which  develop  in 
reversible  kidney  affections  (or  in  those  affections  of  the  urinary 
tract  which  can  be  eliminated).  In  chronic  uremias  due  to  irreversible 
changes  in  the  kidneys,  these  methods  are  palliative,  delaying  only  for 
a  short  time  the  fatal  outcome.  The  transplantation  of  kidneys  is  the 
sole  method  which  could  help  to  solve  radically  this  problem  in  cases 
of  chronic  uremia.  But,  at  present,  this  operation  still  is  a  clinical 
experiment  and  will  remain  such  until  the  problem  of  homoplastic  trans¬ 
plantations  can  be  solved.  In  acute  reversible  anurias  when  urgent 
temporary  measures  are  needed,  the  transplantation  of  kidney  is  of  no 
help. 

The  other  method  of  combating  the  symptoms  of  acute  anuria  are 
far  from  equivalent  in  their  effectiveness. 

The  artificial  kidney  undoubtedly  takes  first  place  in  its  capacity 
for  liberating  the  organism  from  unnecessary  and  injurious  substances. 
This  apparatus  (the  latest  models  being  of  the  type  of  Alwall’s  ultra¬ 
filter  dialyzer,  Bartilna’s  apparatus,  or  the  latest  Heller's  artificial 
kidney)  is  highly  capable  of  removing  all  dialyzable  products  of  albu- 
minolysis,  which  play  such  an  important  role  in  starting  the  symptoms 
of  the  uremic  autointoxication.  Depending  on  its  construction,  an 
artificial  kidney  can  remove  from  10  to  20  g  of  urea  per  hovir.  At 
the  same  time  (and  this  is  very  important),  this  apparatus  is  capable 
of  correcting  the  water  and  salt  balance  in  the  organism.  Also  de¬ 
pending  on  the  composition  of  the  external  dialytic  solution,  it  can 
either  remove  the  water  (in  general  edema)  and  mineral  substances 
(particularly  potassium),  ^ich  accumulate  in  the  organism,  or  supply 
the  organism  with  water  (in  dehydration)  and  mineral  substances  (such 
as  calcium)  if  the  organism  needs  them. 

Thus,  the  field  of  application  of  the  artificial  kidney  is  wide, 
as  it  is  also  suitable  for  combating  acute  edemas  of  different  origin. 
However,  the  artificial  kidney  is  particularly  important  in  the  treat¬ 
ment  of  patients  with  acute  uremia.  Can  all  the  substances  producing 


clinical  sywpioms  of  ia*e^a  ,T3e  removed- by^  the’ . of 
Kolff  answers- this 'ijuestioh  to^  ^  following:  w^?  ^e;  do  not^  know; . ;  ‘ 
any  defiolte  sidjstahces;  which  idetejn^  hfeMc  .ipt^cationj!  thiis^^^^'  ^ 
latt^  isr  eassfed  vby  hll  the  si^stances  not*  f  ^raC^ed  ^7 

and , adct^iating  ih-the  oijganism*. ■-.•:■-:'•■•■■■  ’  '■'v- 

Finally,  the  -Mi^d.  i^^^^  of  ajjplicatidn.  of  ,^:J4:icial 

lies  in  'j^eventinl  acutfe  ^  e^ogehous  poisoning'  -if  tojdn  .has=',cii«ula 
in  the  bipod  ffcrh  ceriath/  time  and  is'  ca{)abie  of  dia!]^is..v;  Hdwever,' 
the  xise  of.r^iartifieiai  kidney  for  this  purpose  still  is  not  well 
developed.  It  is  only  known  that  in  poisoning  with,  the- la^eparatiCM'  ’; 
of  salicylic  acid,  barWturic  acid  and  brCiaides,  it  Ms  beenvposeibfe^^^^ 
to  dialyze-  these.  -.sMstanbes^,  from  the  blood = wild?,  ■the  Mlp.^cf'jaM' 

Cial  kidney,-,  ---f:  ■’  ■  7_;  ,"7 
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But  .Men  stSbstittices reia'fced  origin  hwe  different  ;capaCitfes  .'  '.^^ 
for  diaiji^isjv.this  cM  hc;  seen  from  the  studies  of  Sunshine  nnd  •  '  “  . 

ieonai^S.  (IS’Sh))*  TEn.  thei?*  e^eriments,  th^-  intoxic^tM  ^ 
sodium  ai5^al,:-jK)di^  pentobarbital  and  {di^o^brbiteijf  then -fthfey  -passed 
their  blOod’ through  M'  artificial  kl^^*  With  a,  surf  ace,  of  20,-000  cm^ 
of  ceUoph^e,  ;<blood'  fldw  at.  a  rate  of  200  iid  per  i^pte,,  and  200  to^ 
300  1  of  dialysdng  ■  scQ.utiprt^  the/dialyzer  elimlhated,  durtog-  h  to  & 
hours  of  dialysis,  15«*2^56  of  sodium.  pentobacTbitai  Introduced  into  the.' 
■vein,  35^  of , sodium  amjytal  introduced  i^  vein  and  hO-70^  of 

•Menobaibitai  in'fcroduced  intraperitoneally.  In  phenobarbital  intoxica¬ 
tion,  -they  were  able  to  save. -the  lives  -of  animals  by  thevhemodial^iC' 
method;  they  observed  some  effect  in  using  an  artificial  kidney,  for 
sodium  ann^s^  intoxicatlon,  blit  the  resul-fcs  of  this  treatment  in  sodium 
pentobarbitai  intbxication  were  veiy  doubtful,  '  . 


It  is  e^dent  from  tiie  above  that  many  more  experiments  are  still 
needed  for  determining  in  which  cases  of  oogenous  intoxication,  the 
artificial  kidney  can  be  us®^  what  effect  can  be  expected  from  it,  ' 

Al-bhpu^  the  use'  of  the  artificial  kidfiey  in.  acute  urendas’  is  un¬ 
doubtedly  beneficial,  •there  are  s'bill  many  factors  limiting  the  possi¬ 
bility  of  applyiM  -tshis  Very  effective  method  of .  trMtment,;.  The  Com-  - 
plicated  bonstructiwij-  the  high  .cost.-of  ■the  apparatus  and  the.  necessity 
of  ha'ving  a  well^trained  staff  psbwit  its  applicaticai  on^  ,in  large  '  - 
medical  centers*  JloreoVbr,- the  lack  of  :  standardization,  the  large 
number  of  designs  proposed-  and  the  absence  of  mass  production  iCf  the 
apparatus  oblige  us  to  use  only  a  uniqiie'.'appara'fcus/.MiTiiiS^d^  ■the  ' 
majority  of  cases  as  experii^tal  .models  .and  heeding  approval.  .Iftider--- 
these  conditions  it  is  difficult'  ■t^o  compare  -the  results  obtained  by 
different  au-thors  using  various  apparatus,  especially  since  in*  margr 
cases,  the  artificial  kidn^  was  used  for.  very ’  sick.  pj^tMts.  frequto^^ 
in  critical  condition. ’  Biit^-bKis  .is  :npt  the -only' -thing  ■that  limits  ;-the- 
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use  of  the  artificial  kidney.  While  the  apparatus  is  in  operation; 
it  is  necessary  to  check  the  patient's  cohdition  constantly  and  very 
carefully.  In  addition  to  a  general  clinical  detailed  examination  of 
the  patient,  his  preliminary  examination  must  include  the  determinaticm 
of  the  blood  urea,  of  the  residual  nitrogen,  6f  the  time  of  blood  > 
coagulation  and  of  prothrombin,  of  the  hematocrltic  index,  of  the  con¬ 
tent  of  protein,  potassium,  calcium  and  chlorides  of  the  blood,  etc. 

It  is  also  necessary  to  determine  the  patient's  reaction  to  heparin. 
Naturally  all  this  requires  a  good  laboratory  for  special  analyses 
and  additional  personnel. 

The  necessity  for  such  extensive  investigations  is  dictated  by 
two  factors.  On  the  one  hand,  the  patient's  blood  composition  de¬ 
termines  the  composition  of  the  dialytic  solution  which,  to  a  certain 
degree,  must  be  prepared  individually.  On  the  other  hand,  the  patient's 
condition  must  be  checked  to  prevent  possible  complications.  Complica¬ 
tions  msy  take  place  as  it  i3  far  from  possible  to  take  into  considera¬ 
tion  all  the  factors  which  m^sy  affect  the  course  of  an  operation,  all 
the  more  so  since  the  experience  of  using  the  artificial  kidney  is 
still  very  limited.  The  following  complications  may  arises  the  rise 
of  body  temperatiire,  intravascular  hemolysis,  oscillation  of  the 
arterial  pressure,  cerebral  hemorrhages,  hemorrhages  (in  an  overdose 
of  heparin)  and  shock.  For  this  reason,  we  think  that  the  statement 
of  Z,  S,  Vaynberg  (1955)  in  his  report  on  the  artificial  kidney  is 
incorrect.  He  states  that  "the  use  of  the  artificial  kidney  is  safe". 

It  is  more  correct  to  say  that  this  method  is  relatively  safe  ■vdxen  it 
is  used  by  experienced  doctors  and  the  basic  technical  JPules  of  opera¬ 
tion  are  maintained.  At  the  same  time,  it  is  necessary  to  point  out 
that  Merrill,  who  is  greatly  experienced  in  the  use  of  the  artificial 
kidney,  considers  that  the  great  hopes  pinned  on  this  method  are  not 
justified  and  warns  against  too  much  enthusiasm  concemlng  it. 

In  the  fight  against  acute  uremia,  the  second  place  after  the  arti¬ 
ficial  kidney  must  be  given  to  the  method  of  peritoneal  dialysis  in  its 
effectiveness  of  the  degree  of  clearing  the  blood  from  the  products 
of  nitrous  disintegration,  of  correcting  the  water  and  salt  balance  and 
of  removing  from  the  blood  certain  endogenous  toxins.  At  best  in  using 
peritoneal  dialysis  up  to  h  g  .  of  urea  were  removed  in  one  hoiir  from  the 
organism.  Peritoneal  dialysis  is  based  on  the  same  principle  as  the 
artificial  kidney  but,  at  the  same  time,  it  is  different: 

1)  With  the  artificial  kidney  dialysis  occurs  outside  the 
organism,  in  vitro,  whereas  with  peritoneal  dialysis  it  occurs  in  the 
organism,  in  vivo. 

2)  There  is  a  direct  arteriovenous  anastosmosis  in  the  arti¬ 
ficial  kidneyj  the  blood  circulation  is  not  directly  disturbed  in 
peritoneal  dialysis. 
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•  .v  tr.-.i/i?  Bt^jplenientary  blood' .ciycalactioii'vfoEinB  In  the '.artifi* 

cial'  kiciheyi  whibhvtnay  Tequii'e  in  sbtno  cases  aniadditiohal  pcsrer,  for 
displacingf-the  blood ;;  this  does;,  not  occnr  in  peritoneal  dialysis.:  « 

it)  In  the  artificial  kidn^  dialysis  is  accomplished  through 
‘an.iutiMcials  lifeles's  .membrane}::  in  pei?itoneal  irrigatiorii’itv  is  accom- 
pMshtedtthrottgj^  h;  Hving:  eoiiplex  .menbrane*^''-, -u  {v'  Arl'  s.  t.  c.,  -.  .!,  .' ■  :•  i:' 

5)  The  rate  of  dialysis  depends  on  the  construction  of  the 
artificial  kidney  and  can  be  voluntarily  modified  and  by  enlarging  the 
surface  of  the  menbrane,  it  may  be  increased}  ta  peritoneal  dial^^is 
the'size  of  the  membrane  remains  constant  arid  carmot  he  controlled  by 
us;  ' 'The  i^te^'&f^diffusioff'dependh  almost  entirely  on  the  rate  of  per¬ 
fusion  of  dialytic  solution  and}  in  part,  on  its  composition}  it -also 
has  a  threshold  value, 

6)  When  using  an  artificial  kidney  it  is  ^spl^tely.  necessary 
to  introduce  into  the  vascular  canal  of  the  patient  ari  ^tiioagi^in} 
•'hemophilia"  created  artificially  may  produce  hemorrhages.  It  is  not 
necessary  to  introduce  anticoagulins  into  the  vascular  -canal  ini  ;  ;■ 
peritoneal  dialysis}  anticoagulins  used  in  dialytic  splutloii.do^^^^ 
cause  ai^ificial  hemophilia, 

.....K  7)«  i-^thbithe  use  of  the  artificial  kidney,  the  operative.- 
inteS*v^ti6ri  is  very  small}  it  is  limited  to  the  airterio  and  venesec¬ 
tion  with  the  insertion  of  cannulae  into  "bhe  yess,els:.  ^i"!^  peritoneal 
dialysip,  it  is  necessary  to  introduce  catheters,  into,  the  peritoneal 
cavity}  these  catheters  must  remain  there  for  a  long  time,  thus 
creating,  the  danger  of  peritonitis.  lo:': ~ 

i  8)  A  still  greater  danger  of  peritonitis  may  be. due,  to, the 
dialytic  solution  washing  out  the  peritoneum}  it  may  introduce  an 
exogenous  infection  to  the  intestinal  walls  with  an  increased  permea¬ 
bility}  also,  an  endogenous  infection  of  the  peritoneum  may  occur. 

With  the.  artificial  kidney  the  danger  of.  infection  is  almost  excluded 
since  the  dialytic  solution  is  in  contact  with  an  artificial  n^nibrane 
which  is  iiipermeable,;tp,  ndLcrobes,  .  a.'  v:  '  ,c  V.. 

The  greatest  advantage  of  peritoneal  ’dialysis  over  the  artifi¬ 
cial  kidney  is  that  this  operation  Is  technically  sinple  and  does  not 
require  any  special  apparatv^,.,..ln  both  ,i|ethods  it.  is  g^erally  neces¬ 
sary  to  check  c<Mistantly  the  hlbod  CDti^pp.s^tion  and  the  patient.?  s  con¬ 
dition  (to  avoid  the  disturbance  of  thd  vrAter  and  salt  balarice)  and 
to  ^ndiyiduali:^e  tp  a  certain  degree  the  conposition  of  the  ^iplytic 
sdlutipn,  ..Alcp]  li‘ is  possible  in  both  methods  for  complications  to 
develbjp'  widch’  are  not  connected  with  the  technique  of  the  operation 


but  are  due  to  the  process  of  dialysis  (edema  of  the  lungs,  hypopotae- 
sium  and  other),  Grollman  (19i|8)  in  his  experiment  bn  nephrectomized 
dogs  (and  later  in  uremia  in  children)  discovered  that  an  intermittent 
petfitoneal  lavage  is  more  effective  than  the  artificial  kidney. 

.  Kolff  reproduced  the  comparative  evaluation  of  these  methods  in 
the  following  Table  (Table  9),  It  is  given  with  slight  modifications. 


Table  9 


Peritoneal  Lavage  Artificial  Kidney 


Contraindications 
Recent  abdominal 

operation  +  .. 

Infection  of  the 
abdominal  wall  or 
skin  + 

Marked  colitis  +  Hemorrhage  danger 

Abdominal  symptoms  un¬ 
related  to  anuria  +  „ 

Old  adhesive  peritonitis  + 

Hemorrhages  .  ,  -  + 

Dangers 

Infection  Peritonitis  - 

Perforated  intestine  Possible;  more  probable 

in  the  introduction  of 
a  trocar ... 

Invag^ation  of  the  Has  been  described 

intestine  in  dogs 

Hemorrhages  -  Possible  as  a  result 

of  heparinizaticai 

(continued) 
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Table  9  contlnijea 

Peritoneal  Lavage  ArtifiGiai  Kidney 


Shock  Possible  and  has  been  Probable 

"  ■  observed  •  ’ V'"  ''  ;  ' 

Edema  of  the  lungs  Possible  and  has  been  Possible  and  has  been 

observed  observed 

Chill  Possible  unmarked  -  ■  Can  be  vei*y  strong 

chill  ,  ; 

Ihipleasant.  sehsations  Intermittent  strong  None  except  a  possible 

abdominal  pains  and  sensation  of  chill 

Colic. 

Possible  distention 
and  vomiting* 

Frequent;^  none 


In  applying  an  artificial  kidney,  Edwards  and  coworkers  observed 
an  intestinal  invagination  in  3  dogs  out  of  10.  causing  their  death 
(Edwards  A,  oth.  Arch,  Surg.,  1958*  76,  75k)» 

Without  question  in  cases  of  reversible  acute  anuria,  peritoneal 
dialysis , should  be  introduced  into  medical  practice  when  suitable  con¬ 
ditions  exist  (sterility)  and  when  it  is  ingwssible  to  perfonn  an 
Kctrarenal  clearance  with  the  artificial  kidney.  The  effectiveness 
of  this  method  is  evident  (it  has  been  demonstrated  in  eaqperiments 
and  in. clinic)  and,  in  cases  where  the  patient  suffers  from  a  prolonged 
anuria,  the  threat  of  his  death  must  move  aside  the  fear  of  possible 
severe  complications. 

The  data  available  on  the  use  of  peritoneal  dialysis  in  combating 
exogenous  intoxications  are  very  limited  and  important  experinffintal 
research  is  needed  in  this  field.  It  is  quite  probable  that  toxins 
which  can  be  removed  with  the  artificial  kidney  can  also  be  removed 
with  peritoneal  dialysis . 

Biff erent  forms  of  gastrointestinal  dialysis  are  unequal  in  their 
effectiveness  of  combating  tiremia  but  all  of  them  are  considerably  in¬ 
ferior  to  the  first  two  methods  described.  In.piduoiple  they  also 
slightly  differ  from  ihe  artificial  kidney  and  peritoneal  dialysis. 

In  the  two  methods  described  the  removal  of  inpurities  from  the  organism 
is  accomplished  by  an  ^raordinary  noh-physiological  to  the  organism 
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way.  In  gastrointestinal  dialysis  or,  in  other  words,  gastrointestinal 
irrigation,  it  is  accomplished  by  strengthen!^  the  physiological 
process  of  separating  waste  matter  from  the  orgair^sm  and  of  helping 
the  org^ism  to  nitilibe  its  st^plementary  elin^ation  apparati  idiich 
begin  operating  in  an  emergency.  Also  the  intestinal  endothelium 
differs  still  more  than  the  peritoneal  endothelium  from  a  8in5)le 
semipermeable  membrane  and,  being  a  living  membrane,  is  capable  of;  ‘  '  ' 
adsorption  and  secretion  almost  independent  of  the  coneentrStibn  of 
various  substances,  of  the  solutidh’ in  the  lumen  of  the  intestine. 

This  explains' the  Iract  '^at  in  gastrointestinal  lavage  the  separation 
of  various  substances  and,  primarily,  of .urea^  from  ■ttie  blood  into 
dlalytic  solutionis  ^all*  ;  ‘  ' 

The  mucous  membrane  of  the  stomach  is  the  least  eapable'  of  re*» 
moving  nitrous  waste.  Consequently,  gastric  irrigation  can  be  of 
interestsbhljjf  jiq  ^he  strength  of  its  technical  simplicity  and  in  cases 
idiei'e  the  use  of  oliher  me^cds  proves  to.  be  impossible.  Not  many 
people  speak  in  favor  of  lavage  of  the  large  'intestine  through  the 
appendicular  stump.  It  is  not  veiy  effective  in  .remo'\^g  nitrous 
wastes  and,  besides,  it  requires  an  operative  intervention.  The  opera¬ 
tion  is  not  very  serious  but  it  may  aggravate  the  patient's  critical  . 
condition.  ...  ■  •  ;; 

Intestinal  Ih  one  or  another  .form  CpergaSttal  lavage, 

intestinal  lavage  with  a  two-or  three-Way  catheter)  should  alirays  be,; 
used  in  cases  of  xu'emia  (for  several  hours  daily)  when' other  more  . 
active  methods  are  not  available.  Although  this  .method  la'.cOmp.arativ«Qy 
less  effective  than  other,,  it  still  permits  ;.os  to '  separate  'from  the: , 
organism  nitrous  wastes  in  quantities  ^ficient  for  improving  the 
patiwit’s  general  condition.  In  view  of  the .  fact  that;  this  liiethod  ;  • 
is  technically  simple  and  practically  s^s/  and  c^an  be  is^liSd  xmder 
any  conditions,  it  should  always  be  kept  In  adnd  and  its '-  application  , 
should  become  usiial  in  evqry  hospital.  '  Tuns  (19^0)  and  others  recom¬ 
mend  the  use  of  intestinal  dialysis  in  acute  anuriaj  Depot  and.  jcoworkers 
(1951)  do  not  apply  this  method  for  acute  cases, /preferring  ite  applica¬ 
tion  for  cases  of  chronic  uremia,  Nat|i:^al%>  ;it  is  necessary  .to  check  • 
the  general  Condition  of  patients  dxrpii^  ' the  treatment  with  intestinal 
dialysis  because  in  tmcohtrolled  Conditions  surplus,  fluid  Can  ..fee  absorbed 
from  the  intestines  and  cause  edema  of  the  lungs.  One  of  “the’  simplest 
ways  of  control  is  the  weighing  of  patients  during  the  given  operation* 

Hamburger  and  collaborators  (195,0)' boqpertmented  od  dogs  wd  . con-  '  ' 
ducted  research'  on  persons  in  good  health  and  on  those  sick  with,  genwsl 
edema.  They  succeeded  in  demonstrating  extent  the  effect  of  . ; 

Intestinal  irrigation  can  vary  d^ehdin^  on  the  composition  Of  toe  per-  ' 
fusion  and  on  toe  rite  of  its  •flow?."  A  sucrose  ,Boluti<aX  wito  a  freezing 
point  of  -0.8°-  tised  for  perfusibn  in  the  inen  investigated,  caused 
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dehydration  in  themV  absolution  including  0.2^  of  sodium  carbonate 
and  6*2^  of  sodium  chloride  and  sucroSe  flowing  at  the  rate-;of-  less 
than  1  per  hoTJT,  produced  hyperhydration  in  the  menj  the,s^e 
perfusion  flowing  at  the  rate  of  more  than  2,5  1  per  hour  produped 
dehydration, 

Tahirig  into  consideration  the  gravity  of  the  operation  needed  tp 
isolate  an  iptestihal  loop  for  the  lavage,  one  should  hardly  recommend 
the  use. of  this  method.  It  can  be  used  as  an  "operation  of  despair” 
in  cases,  of  chronic  uremia  to  prolong  somewhat  the  patient’s  life  but 
without  hope  of  saving  him. 

All  that  we  described  above  concerhihg  intestinal  irrigation 
through  catheters  can  be  fully  related  to  the  method  of  "bile-letting", 
which  is  not  identical  Tfith  intestinal  lavage  but  has  much  in  common 
with  it  in  the  technique  and  essence.  But  additional  research  is, 
needed  to  determine  its  effectiveness.  We  do  not  know  of  any  new 
works  in  this  field  except  for  the  reports  of  A-uguste  and  V,  Gubst 
given  above.  Also  it  is  very  regrettable  that  there  is  no  data  avail¬ 
able  on  the  use  of  intestinal  dialysis  for  the  removal  of  exogenous 
toxins  from  the  organism  in  different  intoxications. 

In  our  opinion,  the  method  of  parabiotic  connection  of  two  organisms 
can  hardly  be  applied  in  the  near  future  for  the  treatment  of  uremia  or 
of  acute  intoxication.  It  seems  fantastic  to  imagine  two  adults  living 
together  as  an  innate,,  "Dpppelmenschen",  and  idio  have  voltuitarily  doomed 
themselves  to  an  eternal  connection  by  an  operative  concrescence. 

The  possibility  of  using  temporary  parabiosis  in. the  form  of  cross 
circulation  for  the  treatment  of  uremia  and  of  acute  intoxication  appears 
more  real  to  us.  Cross, circulation  is  probably  the  most  effective  of 
all  the  methods  we  Igiow'for  combating  acute  exo  and  endotoxicoses. 

Thanks  to  it  the  sick  organism  has  teraporai'iiy  at  its  disposal  all  the 
strength  and  compensation  abilities  of  the  healthy  organism  as  far  as 
it  is  possible  to  accomplish  common  circulation  betwe^i  two  organisms. 

The  mutual  effect  of  both  partners  oh  eabh  other  heeds  to  be  carefully 
studied  with  a  view  to  using  this  method  to  the  maximum  with  the  least 
danger  to  the  healthy  partner  and  the  most  benefit  to  the  patient. 

Also  the  indications  and  contraindication  for  using  this  method  must 
be  determined.  Then  we  shall  be  more  confident  in  proposing  ■Uxis  opera¬ 
tion  to  be  included  In  the  store  of  methods  of  fighting  for  human  life, 

A  shortage  in  volunteer  donors  can  hardly  be  expected,  particularly 
among  close  relatives  of  the  patient.  We  ^e  confident  that  in  the 
near  future  cross  circulation  can  become  one  of  the  most  human  and 
effective  methods  of,  treatment  in  acute  toxicoses. 


or  ’’layage  of  the  biobd*!  et^ds  ,fl6me^at 'hpart  ;' 
alihbv^  it  l^  .&clud^^^  among  ,  tihe.'meithode  of  t^eatra^t  of  acute  j  ,; 
toxicoses,  /Hesraaph^esis  can'be;^^^^^^  as  m  intfer^tt^t 
tion  wiien  portions  of  hlobd  taken  in  auccessibh  are  waCKed  ott  Wom  , 
the  plasma  or  as  a  continuous  process  of  removing  the  pladma  "with  a," 
aep^ator.  ,  It  has  its. positive  and  negative., sides,.  It  has  not  been 
tested  Xbr.^^a^^  we  have  not  come  ;acroas  an3r  8t^ids  .;6n  t^e  sub  ject 

iin  medidal  literature)  fc^  treating  trewih  and  vei^jr  f ev  .o^eilii^ts  v 
d^nstrate  its  effectiveness  in  exogenous  intojdcatio^s;'  .  A  pfi^ti 
(internd-ttent)  plasmapheresis  with  repeated  blood  .lettihg?  dehtriliuga,- 
tlon,  lavage  of  erythrocytes  and  retton  of  the  ej^Hihroc^  stfeperisioh 
is  fraught  with  the  danger  of  possible  inf ectim  of  the  bloc^  but  it 

•  does  not  .fe<^ire  any  j^pparatus  other  than  a  l^ge  centfifugb,  Con- , 
tihuous  plasmapheresis  requires  the  use  of  special  apparatus  aiid,  , 
besides,  an  Intensive,  blood  .'letting*  at  the  start  bf'  the  operation  . 
drops  sha^Iy.  the  .arterial  pressui^j  this.  Should  be  considered  as  a' 
negative  factor,  :Tbe  removal  of  large  quantities  of  plasma  and  its  : 
replacement.  i^Lth  crystalloid  solution  remains  unclear  in  its  effect 
on  the  organism  although,  apparently,  it  is  not  particular jly';,riegative. 
The  question  concerning  the.sigiiificanCe  of  returning  the  patient’s 
own  erythrocytes  ih  the  blood  stream  remains  unerqplored.  This  is 

•  all  the  .more  so  since  the. degree  of.,. adsorption  pf  different  toxins 

"’  in  the.  ei^hrbcytes  is  .  unsown  ae  ie  also  .  the  .  degree  bf  detoxication 

.of;the.-organism  in  removing '^e.pleswc*  •  •  ;  . 

'  Sihce  reiet.ed  exp.erimehtal  data  are  lacking  .it  is  difficult  to 
decide  whether  this  method  Is  effective  for  treating  abuts  cases  of 
...exo toxicosis  although,  in  principle.^  it  ,m:sy  prove  to  be  so  for  some 
intoxicationa'.,'  •.'  ■  ;'•'  .  ,  ..  .'.y.' 

The  operation  of  substitutihg  the  becjipie^^^^  with  ^at  of 

.  a,  donor,  differs  from  all  the  other  mcthbds  npt.biily  in^itS  pri^ 
but  Also  jb  its  universality, .  It  c^n  be. applied  to  acute  and  chronic 
Tjtt'smias,  apd  in  diff  ereht  endogenoris  and  exogenous  tbiicoseS  dccoti^paiiied 
‘by.  the  circulation  tbxto  to  the  blood,  and  not  only  for  the  purpose 
iof  detbxicatlbn  .but  also  for  the  correction  of  technical  and  morphblogi- 
c'^  composition  bf  the  blood, 

,  'ibcchange  transfusion  used  as.a  inethod  bf  e^rarenal  clearance  of 
.'the  organism  is  inferior,  tb  dialysis  in,  its  effectiyenessf 'for  this  ‘ 
reasoh,.  It  must  be  repeated  at  short  totervals, '  .  Thus,  if .  the  'lU^i- 
flciai  Vidpsy  I'emby.es  ;f rck  the  bibod  up .  to  IQO  g  ‘  bf  urea  br  more  to 
a  few  hburs,  and  peritbneal  dialyBls  up  to.  ^  g  pf  ta^a  to  to  15 
hours  then  a  Cbmpiete.  eXcha^e  OTSCisfUsion'  eilii^ates  bhly  20  tp  ^  g 
of  urea.  But  there’ is  reason  to  bellev’e'that  iii  acUte  uremia,  the 
therapeutic  effect  of  exchange  transfusion  does  not  consist  only  of 
the  removal  from  the  organism  retained  impurities  but  also  of  producing 
a  diuretic  effect.  The  cause  of  this  phenomenon  still  remains  to  be 
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ejqplbr^  but:  we  niay  assume,  that  the  prpcess  of  KKchange  t^ismsfusion 
and  perhaps -the  d^rease  to  the  Qoncentration  of  pitrous  wastes  re- 
tatoed  to  the  tbloo^  relieves  the  spas^  to. toe  toter lobular  arteries 
of  the  cGrtical>i«Q^er  of  the  kidney  (A,  fa.  iytei’>  195^)  and,  to 
this  way,cin?)roves  the  process,  of  glomerular  filtration.  At  the  same 
time,  there  is  reason  to  believe  that  the  diuretic  effect  Cf  exchange 
transfusion,  fs  oot  something  specific  to  this  operation.  Evidently 
it  is  not  the  tSTPe  of  intervention  that  is  responsible  but  toe  to-  ' 
tensive  reActiwi  on  toe  dynamics  of  the  life  processes  of ‘  the  organism. 
A  similar  diuretic  effect  has  been  observed  by  a  ntinber  Of  scientists 
after  artificial  kidney  or  peritoneal  dialysis  treatment  pi  patients 
with  anuria.  .  , 

Cbncerntog  toe  relatively  small  effect,  of  ^change  transfusion 
to  uremia  on  the  level  of  residual  nitrogen  .in  toe  blood,  this  should 
be  explained  by  the?  continuous  flow  of  nitrous  wAstes  from  toe  tissues 
into  the  blood-  as  toeir  concentration  to  the  blOod  decreases,  Moreau 
(I95i»)  said  toat  changes  occurring  in  the  blood  Composition  after 
exchange  transfusion  are  always  smaller  than  the  ones  expected  accord¬ 
ing  to  calculatoons  because  between  the  blood  ^d  ^rac.ellular  fluid 
dialysis  takes  place  continuously.  Taking  into  consideration  the  un¬ 
equal  effectiveness  of,  different  methods  of  eliiidnating  extrarenally 
nitrous  wastes  from  the  blood,  Moreau  recommends  repeating  exchange 
transfusion  every  second  or  toito  day,  intestinal  dialysis  daily  for 
several  hoursi  peritoneal  ^alysis  every  three  days  and  toe  use  of  the 
artificial  kidney,  every  four  days  dr  more  depending  on  toe  purifying 
•strength  of  the;. apparatus.  Derot  with  cowprkerS  (1951)  considers  that 
exchange  transfusion. increases  the  patient’s  tolerance  to  uremic  to- 
to3dcation  to  2  days  and  peritoneal  dialysis  to  h  days.  Technically 
simple- exchange; transfusion  can  be  performed  to  any  medical  establish- 
-ment  and  can  be  repeated  with  varied  degrees  of  intensity.  .  In  mato- 
:  taining  toe  rules  of  toe  application  technique  and  in  taking  the  pre¬ 
ventive  measures  required  to  blood  tr®“isfusion,  exchange  transfusion 
!  should  not  cause  aiy  severe  complications.  This  has  been  proved  to 
extensive  experimental  and  clinical  practice.  The  patients  usually 
tolerate  it  well,  Buhot.  states  that  when  it  is  necessary  exchange 
transfusion  must  be  performed  ’’anywhere  and  by  Anyone  without  the  use 
of  expensive  and  .rare  materials,  and  it  should  not  be  avoided  because 
of  any  conditicna  of  toe  patient,  such  as  tob  Stai®  of  his  veins  i  his 
'  consciousness^  •etc%  The  chi, ef  negatiye  factors  pf  this  operation  are, 
first  of  all,  the  ■neGessity  of  tociSing  a  vesssl  (an  artery  or  a  veto) 
and,  secondly,  to®  need  of  a.  large  qtontity  pf  ,  blood  from  A  donor  •with 
the  same  blood  group.  However,  these  difficulties  are  secondary  And 
should  not  influence  tis  to  refusing  to  perform  exchange  transfusions 
in  cases  vtoere  toe  patient's  life  is  to  danger. 
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uretnis^  ®.ll  methods  of  ertrarenal 
^  ilitfiahatton  desci^^  choosing  , a  method, 

■<^e  Should;  not  cwsldeir  raly  'the  one  fandilW^o  the  doctor  pr^ti^ether 
’  this  ^S^aratxus  ineeifed'  la  Wailahle,  it  is  also  ii^<»tant  iio  ^y^ 

’'  •the  ]^ositive  <md  negative  sides  of  each.  metfeod  'and',  t^^ 

'of? each  case,-  Thus  no  dialytic  method  is, ejffective- in  remof^g.from 
■  ■  the  hlood  hemoglobin  diluted  in  .  the  plasma;  tiii^fore  if  Tenal^^^^^ 

.  :  is  caused  .by  posttransfusion  complications  if  ’  it*'  develops  aS..  the 
'  result  of  iiB  .septic.  process^-wLth  hemolytic  i^lmptc^  theni  only  an,'  ex¬ 
change  transfuslOT  c^'  produce  a  suitable  effect  in  removing'  hemo¬ 
globin  and  nitrous  ilastes  and^  'St  the  same  time,  eliniinaiing,, anemic 
symptoms.  Derot  and  coworkers  (1951)  like  to  cbiitolne  , exchange  .trans¬ 
fusion  with  peritoneal  dialysis  in  acute  uremia.  It  is  cnrioUjS  to 
point  out  that  at,  the  Same  time,  that  De^ot  and  coworkers  {195i»)  con¬ 
sider  that  in. fayperiibtassajiia  all  the  methods'  of  ebcfcrarenal  clearance 
are  effective  ..'except  exchange  transfusion,  Qoldbloom  (195ii)  thinks 
'  that  it;  is  important  to  repeat  exchange  transfusions  ,in  hyperpotas- 
seiiila,  preferring  this  method  to  that  of' the  artificial  riethod, 

is  necessary  to  take  into  account  one  very  important,  factor 
'.',e^mon  to.>all,  , the  methods  of  .  active  therapy  of -toxicoses  independently 
'  ;  .6f  the.  pj.r&ociple  on  which  they  are  based,  '-All  the  method8_.tmi8t  not 
'be  ’‘extreme  measut^Ss*'' taken  to  save  the  patients?  Hf e  .when/immlnent 
'•  death  hovers  .ab.QUt*'^m,  :  It.  isi  now' nebesstoy  tc'  lncltid  all. 'Wiese 
'  methods  in  the,  pr'OgTM'  of  everyd^  therapy  tb  accelerate^ .the!  recovery 

■  Of  patients,  .Thk^  should  be  .^plied  as  .Soon  as  possible  Vi.thout  de- 
'  laying  ; 'the  -question  of  their  timing  and, Selection',  ■  All  .i^e  authors 

'hith  sufficiwt  .fexpefience  in  the,  use!.,  of 'the  methods  described  above 
•  agree  on  this  marterlf  Merrill  Xl^.P#  1952)  •bhlnka  ,  that  •the 

.-  artificial  kidney  baiihbt  be  considered  as  the  last  Vheiroic  ' resort"  for 
it  is  a  vfduable'  inethbd 'supplementary  ,t.b  a  careful  conservative  treat¬ 
ment,  y,. ,V,  Parln  (1955)  and  Alwall  with  feoworkers  .■(1955), ..share  Merrill’s 
opinion  and,  •  speaking  against  the  opponents  of  hemOdia.lysia,  state  that 
'  bp  tb;. now  ,  they  have  used  dialysis  jio  supplement  ctaiseiryative  theraRr 
in  critical  .oases  i  '  They  consider  ■Wiat  the  ingjortance  of  hemodialysis 
and  of  ultirafi.itratioh  has  been  fully  established  in  efficiently  treat¬ 
ing  renal,  failure  arid^  therefono,.  they  Intend  to  use  the  artificial 
kldnRT -therapy  more  eixtensively,,  Hewloti  (1955)  •wrote,  that:  "peri¬ 
toneal  dialysis  should  not,. be  examined  hs  the  last  heroic  resort  and, 

■  in  some  cases,'. it  dhould •become,  a. P;^  of .  an  ciganized  plan  of  the 

■  tjreatrtent- .of.  .renal  instxffictenoy??,  ;  .Vfe‘  S'tated-repeat.edly  in  the  last 
teM  years  ,^at  .the^'rtethod’of  exchange,  tr^sfusibn 'mst  b^  used  not 

only.^as  •.■^o  last  'rbsort  but  «s  a -method  of  •bhbrapy,  .  ... 

.  ‘  ‘  , 

*  ....  "■  '  •  * 
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An  early  intervention  applied  in  time  and  energetically  in  a 
pathological  process  is  the  condition  required  for  the  new  methods 
of  active  theraiy  to  effectively  combat  acute  toxicoses. 


